The influence of transit flow rate of water upon operative of the equipped with nozzles pressure pipeline is experimentally investigated. External pressure, which varies in the range of 1465-2295 mm, acted upon the pipeline. The angle β between vectors of velocities of the stream in the pipeline and jets which branch off through nozzles were given the value: ο 0 ; caused increase in non-uniformity of distribution of operating heads and increase in flow rate of water along the pipeline over the segment of its dispensation. On the segment of collecting of water, inverse tendency was observed. The number of nozzles through which water became to be dispensed increased with the increase in tr Q .
Introduction
Pressure pipeline with variable flow rate of fluid along the path are widely used in many industrial processes -pipeline-collector (PC) and distribution pipeline (DP). PCs are widespread in water-supply (water-intake structures with tubular heads), in amelioration (drainage systems), depreciation, ventilation (exhaust systems) [1, с. 312-317, 2], ets. DPs are used in irrigation (drip irrigation), water supply in fire-fighting systems, drainage systems (dispersed release of wastewaters) [1, с. 252-272] ) and others. In overwhelming majority, manufacturing processes call for ensuring of uniform operation of PC and DP. In the known works [3] [4] [5] , operation of pipelines only with orthogonal inflow or outflow jets and under the absence of transite fluid flow is investigated.
Aim of the work: to investigate the influence of transit flow rate of water on non-uniformity in operation of the pressure pipeline with nozzles, which depends on the values of the angles DOI: 10.1515 DOI: 10. /sspjce-2017 between directions on the flow of the main stream in the pipeline and the direction of the transit jets which inflow or outflow.
Experimental Set-up
The schematic diagram of operation of the experimental set-up and detailed description of it are presented in [6] . The experimental pipeline, which is made of brass, whose inner diameters is of D=20.18 mm and whose length is of L=2494 mm is installed in watertight case 4 ( Fig. 1) . In the wall of experimental pipeline, eleven nozzles (Fig. 2) are fixed with the possibility to rotate them about their longitude axes. By means of rotation of the nozzles, the angles β between the vectors of velocities of the main srteam in the pipeline and the inflowing an outflowing jets was adjusted (Fig. 3) . The inner diameters of the nozzles were of d=6.01 mm. The distances between them are egual to 180 mm. The angle β was assigned the values: 
Mathematical processing of experimental data
The working head i H at the i th from the beginning of the experimental pipeline outlet nozzle and, correspondingly, the working head i Z at the inlet nozzle are the following:
where, out H is the actual head outside the pipeline; g p і ρ is the piezometric head at the i th nozzle;
is the kinetic-energy head of the stream inside the pipeline in front of the location of the i th nozzle. The value of i H in the segment of water dispensation was written with minus sign because the full complete head ins H of the stream in the DP was greater than the head out H outside it (Fig. 1 ). The dispensation of water out of the pipeline into the watertight case or its inflow into the pipeline through the i th nozzle was calculated theoretically in the following way:
where, і µ is the coefficient of flow rate of the i th inlet nozzle, its value
is determined in experimental way [7] ; ω is the cross-section area of the nozzle; g is the gravity acceleration; i H is the working head at the outlet nozzle; i Z is ditto at the inlet nozzle (1).
а)
b)
The flow rate of water in the experimental pipeline at the location of the k th nozzle was calculation with taken into account the expressions (1) and (2) according to the formula:
where,  
Results of experimental investigation
The distribution of working heads H in the segment of DP and that of the PC Z as well as distribution of water flow rates Q in the experimental pipeline are presented in relative coordinates (Fig. 4-Fig.8 ). In each experiment, all the nozzles are installed with equal value of the angle β . Since the direction of water flow in the inlet nozzles changes to the opposite one, the angle of inflow jets was by ο 180 less as compared to the outlet nozzles [9] . From the results of the investigations, it can be seen that for the greater value of flow rate of the transit flow there corresponds the greater number of nozzles through which the water becomes to be dispensed. This can be accounted for by the following: the transit stream with greater water flow rate flows fasters, thus, it has greater kinetic energy; besides, the piezometric head 1 H in the segment of water dispensing is higher that the head out H , which acts outside the pipeline. We consider for that shortening of distributing segment it is necessary to create such conditions under which the transit stream spends its energy completely. (Fig. 4,b,d ). Further decreas in tr Q leads to transition of the pipeline into collecting mode of operation. Thus, the angle of 
Conclusion
The influence of transit water flow rate on water dispensation and inflow into a pressure pipeline with nozzles installed in its wall was investigated. The angle β between vectors of velocities of main stream in the pipeline and directions of jets were assigned the values: . Correspondingly, the value of the angle β of inflow jet for the inflow nozzle was by ο 180 less than that for the outflow nozzles. The increase in the transit flow rate tr Q caused the increase in non-uniformity of the distribution of working heads and of flow rates along the pipeline over the dispensing segment. Over the collecting segment, the inverse tendency was observed.
